It is generally considered that a higher efficacy of interferon treatment can be achieved in patients with severer liver inflammation.
1 Currently, alanine aminotransferase (ALT) is the most widely used serological marker to reflect the liver inflammation. However, the ALT level is found to be inconsistent with the inflammatory activity of liver in some patients. 2 In addition, it has been observed that the inflammatory activity of the liver tissues is the only factor affecting the therapeutic efficacy of interferon in treatment of patients with chronic hepatitis B, while the ALT level has little effects on interferon effect. 3 Recently, the use of pegylated interferon for the treatment of chronic hepatitis B has been paid much attention in clinical practices. However, there is little knowledge on the association between the pathological characteristics of liver and serological conversion of HBeAg in HBeAg-positive patients with chronic hepatitis B. In the current study, the HBeAg-positive patients with chronic hepatitis B confirmed by liver biopsy were treated with pegylated interferon, so as to evaluate the effect of the pathological characteristics of liver on the serological conversion of HBeAg in HBeAg-positive patients.
PatIents and MetHods

Patients
The HBeAg-positive patients with chronic hepatitis B undergoing antiviral therapy with pegylated interferon α in Ningbo No. Objective To investigate the efficiency of pegylated interferon α therapy for patients with HBeAg-positive chronic hepatitis B (CHB) and explore whether liver histopathological features and other factors might influence HBeAg seroconversion. Methods Total of 80 HBeAg-positive CHB patients who received liver puncture were treated with pegylated interferon α once a week for 48 weeks. The rate of HBeAg seroconversion was determined after therapy, and the factors influencing HBeAg seroconversion were analyzed. Results The rate of HBeAg seroconversion was 30.00％ at the end of treatment. The rate of HBeAg seroconversion gradually increased with the elevation of liver inflammatory activity (χ 2 = 9.170, P = 0.027). But liver fibrosis has little correlation with the rate of HBeAg seroconversion (χ 2 = 5.917, P = 0.116). Except HBeAg, other baseline indexes including gender, age, serum ALT and serum HBV DNA 1evels had no statistical difference between the patients with HBeAg seroconversion and the patients without HBeAg seroconversion. By binary logistic regression analysis, liver inflammation and HBeAg were influencing factors for HBeAg seroconversion. Conclusions Pegylated interferon α therapy induces a higher rate of HBeAg seroconversion in HBeAg-positive chronic hepatitis B patients with severe liver inflammation, so the liver biopsies should be performed in time. 1 All patients had no decompensated liver cirrhosis or co-infection of hepatitis C virus (HCV) or HIV, and those who met the following criteria were excluded from the study: (1) patients with alcohol-induced liver diseases; (2) patients with drug-induced liver diseases; (3) autoimmune liver diseases; and (4) pregnant or lactating women. All patients had no contraindications of interferon therapy.
Interferon therapy
All patients were subcutaneously injected with pegylated interferon α-2a (Shanghai Roche Pharmaceuticals Ltd., Shanghai, China) at doses of 135 µg or 180 µg related to individual body weights or pegylated interferon α-2b (Shanghai Schering-Plough Pharmaceutical Co., Ltd., Shanghai, China) at doses of 50 µg, 80 µg or 100 µg related to individual body weights once a week, with a treatment duration of 48 weeks. In addition, some patients with HBV DNA viral load of ≥ 1×10 8 copies/ml underwent antiviral therapy with interferon and nucleotide analogues initially or 24 weeks posttreatment. A 24-week follow-up was performed after the drug withdrawal. This study was approved by the Ethics Review Committee of Ningbo No. 2 Hospital, and informed consent was obtained from all participants.
observation index
Routine blood test, serum biochemical indexes, thyroid function, serological markers of HBV (HBsAg, antiHBs, HBeAg, anti-HBe and anti-HBc) and HBV DNA viral load were determined once every month for 3 successive times post-treatment, followed by once every 3 months after 3 months of treatment. The biochemical indexes were determined using a fully automatically biochemical analyzer (Olympus, Japan), and the serological markers of HBV were detected using a chemiluminescence assay (Abbott Laboratories, Abbott Park, IL, USA). HBV DNA viral load was determined using a real-time fluorescence quantitative PCR assay (DaAn Gene Co., Ltd. of Sun Yat-sen University, Shenzhen, China). The pathological examinations of the liver tissues were performed one week prior to the treatment, and the inflammatory activity and fibrosis of the liver was evaluated by pathologists.
statistical analysis
The therapeutic efficacy was evaluated based on the 24-week follow-up following the 48-week therapy, and the effects of baseline levels of various parameters, liver inflammatory activity and degree of liver fibrosis on the serological conversion of HBeAg were assessed. Serological conversion of HBeAg was defined as disappearance of HBeAg with presence of anti-HBe, while the serum HBV DNA viral load was < 1 × l0 3 copies/ml and/or the ALT level < 1 × the upper limit of the normal range (ULN). All measurement data were expressed as mean ± standard deviation (SD). The difference of the means of normally distributed data was compared using Student t test, while non-parametric test was used to compare the non-normally distributed data. The count data were presented as number or percentage, and differences of proportions were compared using chi-square test. The factors affecting the serological conversion of HBeAg were investigated using a multivariate binary-classification logistic regression analysis. All statistical analyses were performed using the statistical software SPSS version 16.0 (SPSS Inc., Chicago, IL, USA), and a P value < 0.05 was considered statistically significant.
Results
Correlation between baseline levels of parameters and serological conversion of HBeag Of the 85 patients enrolled in this study, 3 cases were withdrawn from the study due to occurrence of adverse reactions (one case with hyperthyroidism and two cases with severe liver function injury) during the treatment, and 2 cases were lost to follow-up. Finally, a total of 80 cases completed the 48-week therapy. Following the treatment, 24 patients developed serological conversion of HBeAg, and 56 cases did not develop serological conversion of HBeAg, with a serological conversion rate of 30.00%. Except HBeAg level, there were no significant differences in the baseline levels of various markers between the two groups (all P values > 0.05) ( Table 1) .
Correlation between liver inflammatory activity and serological conversion of HBeag
Of the 80 patients with chronic hepatitis B, 22 cases had grade 1 inflammatory activity, with a HBeAg serological conversion rate of 9.09%; 38 cases had grade 2 inflammatory activity, with a HBeAg serological conversion rate of 31.58%; 19 cases had grade 3 inflammatory activity, with a HBeAg serological conversion rate of 47.3%; and 1 case had grade 4 inflammatory activity, with successful HBeAg serological conversion. The serological conversion rate of HBeAg gradually increased with the elevation of the inflammatory activity (χ 2 = 8.435, P = 0.015; considering only one case with grade 1 inflammatory activity, the case was involved in the subjects with grade 3 inflammatory activity for analysis). The patients with grades 2, 3 and greater inflammatory activities had higher serological conversion rates of HBeAg than the patients with grade 1 inflammatory activity (both P values < 0.05), while no significant difference was observed in patients with grade 2 inflammatory activity and grade 3 and greater inflammatory activities (P > 0.05) ( Table 2) . effects of severe liver inflammation (grade 2 or greater) and various alt levels (< 2 × Uln and > 2 × Uln) on serological conversion of HBeag The patients with severe liver inflammation (grade 2 or greater) were assigned into two groups according to the ALT level. The serological conversion rates of HBeAg were 40.00% (8/20) and 36.84% (14/38) in the subjects with ALT levels of < 2 × ULN and > 2 × ULN, respectively, and no significant difference was detected (P > 0.05) ( Table 3) . 
Multivariate logistic regression analysis
Multivariate logistic regression analysis revealed that among the factors including gender, age, liver inflammatory activity, liver fibrosis degree, ALT level, AST level and HBV DNA viral load, only liver inflammatory activity was included in the regression equation, indicating that liver inflammatory activity is a major factor affecting the serological conversion of HBeAg (Table 5) .
DiscussiOn
Interferon exhibits the effects of both antiviral activity and immune regulation. Interferon therapy usually results in a high serological conversion of HBeAg or HBsAg, and does not induce resistance of drugs used for antiviral therapy. Pegylated interferon α has been recommended as a preferable drug for the treatment of chronic hepatitis B in the Guidelines for Prevention and Management of Hepatitis B. 5-7 However, interferon therapy does not achieve a satisfactory efficacy for treatment of chronic hepatitis B in China, and exploring the factors affecting the interferon therapy of chronic hepatitis B and predicting the efficacy of interferon therapy is a hot topic in clinical research.
All patients enrolled in this study had pathological data of the liver and reliable diagnosis. After treatment with pegylated interferon α for 48 weeks, the serological conversion rate of HBeAg was 30% among the 80 HBeAg-positive patients with chronic hepatitis B, which was similar to that reported by Lau et al. 8 It is considered that a high baseline ALT level (> 3 × ULN) and a low HBV DNA viral load are important predictors of HBeAg serological conversion, 9-10 and the serological conversion and virological response of HBeAg is reported to be associated with the baseline ALT level.
11 The present study showed no significant differences in gender, ALT level and HBV DNA viral load between HBeAg serological conversion group and the HBeAg nonserological conversion group except the HBeAg level. It is indicated that a higher efficacy of interferon therapy can be achieved in patients with severe liver inflammation and mild liver fibrosis. 3 Our findings showed that the liver inflammation was closely associated with the serological conversion of HBeAg. A higher serological conversion rate of HBeAg was observed in patients with severer inflammatory activities, while the degrees of liver fibrosis had no significant association with the serological conversion of HBeAg. Similar results were observed from the study by Mao et al, 1 which targeted the HBeAgnegative patients with chronic hepatitis B undergoing therapy with normal interferon. Multivariate logistic regression analysis revealed that the liver inflammatory activity is a major factor affecting the serological conversion of HBeAg in HBeAgpositive patients with chronic hepatitis B treated with pegylated interferon α.
Our findings showed that the ALT level had little effects on the serological conversion of HBeAg in patients with severe liver inflammation (grade 2 or greater inflammatory activity), which further confirmed the limitation of use of ALT level to reflect the degree of liver inflammation. This finding was consistent with the results from our previous study.
12
The liver biopsy has a big problem of invasiveness, which limits its application. Therefore, the enrollment of chronic hepatitis B patients for antiviral therapy still depends on the detection of serological markers till now. Pegylated interferon α has been shown effective in antiviral therapy for chronic hepatitis B; however, treatment with pegylated interferon α has a high cost and long treatment course, which would certainly increase the economic burden. Therefore, it is of great significance to accurately identify the patients with indications for therapy with pegylated interferon α. Liver biopsy is therefore suggested to identify the liver inflammatory activity in patients requiring treatment with pegylated interferon α.
In summary, liver inflammatory activity is a major factor affecting the serological conversion of HBeAg in HBeAg-positive patients with chronic hepatitis B receiving treatment with pegylated interferon α, which has a better value for predicting the serological conversion of HBeAg as compared to other serum biochemical indices including ALT. However, only 85 patients were enrolled in this study, and there was bias in the enrolled subjects due to loss of follow-up and adverse reactions. Further large-scale and multi-center trials are required to validate this conclusion drawn from this study.
